INTRODUCTION
Ornithine decarboxylase (EC 4.1.1.17) is the first enzyme on the biosynthetic pathway leading to the synthesis of the oligoamines, spermidine and spermine. It is generally considered to be the rate-limiting step controlling the synthesis of these amines [1] . It has been shown in a number of higher eukaryotes [2, 3] that at the onset of cell proliferation there is a dramatic increase in the activity of ornithine decarboxylase and this is followed by an increase in intracellular concentrations of oligoamines. Similar observations have been made with certain fungi: increases in ornithine decarboxylase activities have been observed during germination of conidia of Aspergillus nidulans [4] and Neurospora crassa [5] , zoospore germination in Blastocladiella emersonii [6] , spherule germination in Physarum polycephalum [7] , ascospore germination in Saccharomyces cerevisiae [8] and during the yeast-to-hyphae transition in the dimorphic fungus Mucor racemosus [9] . Also, with some of these species it has been observed that if putrescine (the product of ornithine' decarboxylase catalysis) is added to the growth medium these increases in ornithine decarboxylase activities are considerably reduced [4, 9, 10] .
The mechanism by which the activity of ornithine decarboxylase is controlled is not fully understood. The most striking property of this enzyme in many tissues and organisms is its high rate of turnover and this may be important in controlling its activity [3, 11] . Other methods of regulation of ornithine decarboxylase activity have been described, e.g. the interconversion of two forms of the enzyme [12] , and the production of a specific inhibitor of ornithine decarboxylase [3] .
In this paper we examine the regulation of ornithine decarboxylase activity, (a) during conidial germination and (b) in response to exogenous putrescine. We have observed a change in the rate of turnover of the enzyme during germination but not in response to exogenous putrescine.
MATERIALS AND METHODS
Aspergillus nidulans BWB272 was maintained on malt agar and grown in submerged culture [4] . Conidial and mycelial extracts for ornithine decarboxylase assays were prepared as described previously [4] . 0.1 mM pyridoxal phosphate was included in the extraction buffer in preparing extracts for the determination of the half-life of ornithine decarboxylase, but it was excluded from extracts used to determine gmtpyridoxa t phosphate)" The half-life of ornithine decarboxylase was determined by measurement of the decay of ornithine decarboxylase activity after the addition to the growth medium of 200/~g/ml cycloheximide [13] . This concentration of cycloheximide was sufficient to inhibit protein synthesis to the extent of >99%. 
RESULTS

Determination of the half-life of ornithine decarboxylase during conidial germination
The half-life of ornithine decarboxylase was determined in extracts from conidia which had been incubated in submerged culture for between 6 and 17 h ( Table 1) . From the measurements of the half-life and the activity of the enzyme it is possible using the equation derived by Schimke and Doyle [14] to calculate the rate of synthesis and the rate of inactivation of the enzyme tl/2 =log 2/k a Where k d is the rate constant for enzyme inactivation. Assuming the rate of enzyme synthesis to be zero order and the rate of inactivation to be first order dE~dr = k, -k d E Table 1 Half-life of omithine decarboxylase in Aspergillus nidulans at different stages of germination Conidial suspensions were incubated in minimal medium for the times indicated. The rate of loss of ornithine decarboxylase activity was measured after the addition of cycloheximide as described in MATERIALS AND METHODS.
Time in
HalMife (min) incubation mean ~ standard deviation medium where E=enzyme content and k s is the zero order rate constant for its synthesis; k s and k d may thus be determined. When conidia are grown under the conditions used here, germ-tube emergence occurs at between 6 and 7 h. During this period and the subsequent period of outgrowth ornithine decarboxylase activity first increases and then decreases during a period in which the total protein content of the extracts is increasing (Fig. la) . This change in ornithine decarboxylase activity is brought about both by an increase in the rate of its inactivation and a decrease in the rate of its synthesis (Fig. lb). 
Turnover of ornithine decarboxylase in response to exogenous putrescine
When putrescine is added to the growth medium it suppresses the large increase in ornithine decarboxylase activity which occurs during germination [4] . In the present work it can be seen that this reduces ornithine decarboxylase activity by about tenfold (Table 2 ) and that at the same time the half-life of the enzyme is not significantly changed. The reduction in the amount of active ornithine decarboxylase is due to reduction in its rate of synthesis (Table 2) :
The effect of pyridoxal phosphate on ornithine decarboxylase activity
Mitchell and Carter [12] have shown that in Physarum polycephalum the activity of ornithine decarboxylase is regulated by the interconversion of two forms of the enzyme. The two forms differ in their affinities for the cofactor pyridoxal phosphate and were initially discovered by measurement of the dependence of the reaction rate on the concentration of pyridoxal phosphate. We have carried out similar studies (Fig. 2) and there is no evidence for multiple forms of the enzyme which differ in their K m for pyridoxal phosphate. A single K m : 7-10 -8 M for pyridoxal phosphate was found. Table 2 The effect of putrescine on the rates of synthesis and inactivation of ornithine decarboxylase in germinating conidia Conidial suspensions were incubated in minimal medium, with and without putrescine addition, for the times indicated. Ornithine decarboxylase activity and its half-life were determined as described in MATERIALS AND METHODS. 
DISCUSSION
The changes in ornithine decarboxylase activity which occur during conidial germination are the result of both changes in the rate of synthesis and the rate of inactivation of the enzyme. The suppression of ornithine decarboxylase activity when grown in the presence of putrescine is due primarily to reduction in its rate of synthesis. We have found no evidence for multiple forms of ornithine decarboxylase.
The determinations of the half-lives of ornithine decarboxylase described here are based on the decay of enzyme activity after the inhibition of protein synthesis. This is the only method which can be readily used in a situation where the enzyme in question has not been purified. Ornithine decarboxylase has proved a difficult enzyme to purify [3] and to date has only been purified in tissues and organisms which can be obtained in large quantities. The principal disadvantage in using this method to determine half-lives is that cycloheximide may affect the activities of intracellular proteinases and thereby change the half-life of the enzyme being investigated. However this problem is most serious in enzymes which have long half-lives. It is likely not to greatly affect enzymes with very short half-lives [15] and indeed the investigation to date of ornithine decarboxylase from rat liver measured by the inhibition of protein synthesis and by the immunological methods gave essentially the same result [16] .
From our work we are not able to distinguish yet whether ornithine decarboxylase is rapidly degraded or only rapidly inactivated in Aspergillus nidulans. Work in progress on the purification of ornithine decarboxylase from Aspergillus nidulans should help resolve this.
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